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Abstract. As it is well known, a large quantity of glycerol (like byproduct) is produced 
worldwide in the biodiesel process. As result of spread of the renewable energy sources the glycerol is 
ever coming to more serious part, because the large quantity of it. Its numerous application fields are 
offering (energy, biogas, industrial use), among others on territory of the agriculture also, its 
utilization of feeding purpose. With the benefits of biodiesel use for energy, by products such as 
glycerol, have also become available as energy source and nutrient in animal feeding. We researched 
on behalf of to this, that is any possibility in the fattening pig feeding or not, and if yes, what are the 
economic efficiency of the utilization. 
The completed work is a part of a complex research and development project, which contained 
the purification the glycerol phase, the determination the feeding energy value of the purified matter, 
and the examination of consequences of the possible undesirable materials for the human health, as 
well. 
 




As the world's population keeps growing, so does the demand for foods (meat, milk, 
eggs etc.). To satisfying these rising requirements it is necessary to develop sustainable 
feeding possibilities, which are optimizing the basic costs with improvement of the quality. 
The aim of the trial was to exam of possibility the use of glycerol in the feeding of 
fattening swine and the judge the profitability of use. 
Biodiesel production is acknowledged as an important and efficient tool in combating 
climate changes (1). It is very important to improve energy efficiency and product range of 
main and byproducts in the field (2). 
The pure Glycerol is clean, sweat liquid that is registered E-422 as an additive, in food 
applications. It can render wetting, dissolving, sweetening and preservation properties. There 
are 1500 different known applications in pharmaceutical, cosmetics, food and paper 
industries. 95% of these applications require the clean grade (technical or pharmaceutical 
purity)  (3,4). Before the age of biodiesel, synthetic and natural glycerol products have been 
competed the market, today overproduction of natural (biodiesel) products resulted in price 
erosion and close down of production units of synthetic glycerol. 
The bypass product, which originated from the biodiesel process, is not clean. Several 
impurities are in it, such as methanol, different salts (sodium chloride or potassium 
phosphate) and phosphatides.  
After the cleaning process, the glycerol concentration in the product is approx. 85%, 
with 1% sodium chloride and water. In our trial we use this product in three feeds of fattening 
swine, where the glycerol content was 5% and 8.5% in the feeds.  
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MATERIALS AND METHODS 
 
The research has been conducted in the years 2009-2010 in a huge pig farm in 
Hungary (Dráva-Coop Ltd.). The total number of the animal were 750 and we made up 3 
groups according to the treatment, 250 pigs (5% glycerol supplementation), 250 pigs (8,5% 
glycerol supplementation), and 250 pigs (control group). 
1./ At the first 3 weeks the piglets were fed uniformly by the Piglet II, which did not 
contain glycerol (produced by Vitafort Ltd.), then the pigs were consumed ad libitum by the 
Fattening I and II granulated feed according to the treated groups under complete duration of 
the trial, respectively. 
The calculated nutritional value of the three feeds were totally equivalent each other. 
The real value of energy of glycerol for swine (DE, and ME) is very poor in the literature. 
Lammers and co–workers determined these values, (5) and Professor Schmidt and co-
workers, working with us in the project, confirmed them, also (6) We calculated with this 
value, and made the equivalency all of nutritional values, in the feeds. 
In order to ensure it, we take out some corn from the trial feeds, but we have to 
complete the protein and amino acid values, by additional extracted soybean meal in the trial 
group, as well.  
We recorded, the most important figures of production, during the total period of trial, 
at all three groups.  
2./ We checked each and every technological items up on behalf of objectivity of the 
trial, both the principal sustenance onto content parameters, and relating to the extra glycerol 
content as well.  
3./ To be sure, that the possible mycotoxin can or can not cause any difference at the 
three groups, we also carried out a systematic mycotoxin analysis.  
4./ We examined the effect of this type of feed (glycerol content: 5% and 8.5%) during 
our trials to the pork meat quality. 
5./ We were curious to know, is any effect of glycerol on the stability (chemical and 
microbiological) of feeds, mainly because of its hygroscopic character. During our trials we 
stored the feeds between normal warehouse circumstances, in warehouse amount (hundreds of 
kg). We measured the moisture content and the mouldness-number, the content of a vitamin A 
and E, (stability) as well as acid and peroxide number serving as scale of the rancidity of the 
feed. 
 
RESULTS AND DISCUSSION 
 
1./  The productional outputs of the trials are visible in Tab. 1. 
At the beginning of the fattening phase around the 6-7 weeks (especially at the 5% 
glycerol supplementation) we realized more spectacular body weight gain. The ideal slaughter 
weight for this animal by the specific genetic is approximately 105-110 kg. Because of 
technical causes it was not opportunity to taken the herds at this weight to the slaughterhouse. 
The average weight was 130-135 kg, which is not optimal, since the daily conversion and the 
daily feed intake were higher. Efficiency calculation, economy approach: according to our 
proper calculations world market price of the glycerol became around 0.13-0.17 Eurocent/kg. 
We defined during the economic research that based on the facts above we need to calculate 
with double extra costs by the utilization the glycerol as feeding raw material: 
- The difference in prices of the glycerol and the corn. 
- The amount of the soy, what we had to spend to equalize the protein content. 
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Tab. 1  
Outputs of the fattening pigs trials 
 
Rating Control Trial 1 (5%) 
Trial 2 
(8.5%) 
Time of the settlement 03/09/2009 03/09/2009 03/09/2009 
Number of animals (pcs) 245 252 252 
Average weight at the settlement (kg) 23.67 24.98 25.19 
Total weight at the settlement (kg) 5800 6295 6350 
Death (pcs) 8 9 9 
Death (kg) 664 605 550 
Emergency slaughter (kg) 350 60 235 
Num. of the marketed animal (pcs) 230 242 238 
Total weight of the marketed animal (kg) 29495 31000 30617 
Average weight of the marketed animal (kg) 128.23 128.09 128.64 
Total body weight gain (kg) 24709 25370 25052 
Used feed (kg)  76780 78610 79000 
Feeding days number 29540 29755 29188 
Daily body weight gain (gram) 836 853 858 
Feed conversion ratio (kg/kg) 3.11 3.10 3.15 
Pork meat quality (boneless meat %) 57.56 57.22 57.56 
 
2./ Quality control data of the feed. Based on the facts and figures we can declare, that 
the quality of the objectives was right (including the micotoxin impurities of the feeds) and it 
could not influenced in any form the body weight gain or other production value during the 
trial. 
3./ The efficiency of the glycerol for the pork meat quality is summarized in Tab. 2 
and Tab. 3. 
Tab. 2  
The pH value of the pork meat 
 








 5.75± - 57.67± - 15.43± - 15.11± - 
Control 6.55±0.24a 6.0±0.23 49.03±5.64a 16.91±1.76 12.99±3.30 
L*: after the slaughtering in 24th hour measured color abyssal parameter 
a*: after the slaughtering in 24th hour measured redness parameter 
b*: after the slaughtering in 24th hour measured yellowness parameter 
 
Tab. 3  

















 12.07±2.19 22.00±3.04 
Glycerol 
(8.5%) 3.36± - 2.76± - 16.48± - 24.18± - 





4./ Results of stability analyses: as compared to the control group in case of one of the 




The production data were collected, and we conclude the following: 
- there were not any significant differences among the production results of control and 
trials groups 
- at the present prices levels the use glycerol is not economic and profitable for the 
feeding of fattening pigs 
- there wasn’t any negative effect in the pork meat quality in the trial groups versus 
control 
- the glycerol didn’t take any negative effect for the stability of feed quality 
(microbiological effect, vitamin degradation, rancidity) 
- if the price conditions will be changed, (i.e. the price of biodiesel glycerol will be 
decreased, the corn price will be increased) the purified biodiesel glycerol is successfully 
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